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1. A compound of formula (I), 



R \o=x 



5 r2 

the iV-oxide forms, the pharmaceutically acceptable addition salts and the stereo- 
chemically. isomeric forms thereof, wherein 

10 n is 0, 1; 2 or 3 and when n is 0 then a direct bond is intended; 

t is 0, 1 , 2, 3 or 4 and when t is 0 then a direct bond is intended; 



15 



each Q is nitrogen or 

each X is nitrogen or C ^ .; 
, each Y is nitrogen or C ^; 



. —CRT 
20, . each Z is nitrogen or 



R 1 is ^C(0)NR 7 R 8 , -NHC(0)R 9 , .C(0)-Ci. 6 alkanediylSR 9 , -NR 10 C(O)N(OH)R 9 , 
-NR 10 C(O)Ci. 6 ^ 
group 

25 wherein R 7 and R 8 are each independently selected from hydrogen, hydroxy, [ 

. Ci_ 6 ialkyl, hydroxyQ^alkyl, aminoCi^alkyl or aminoaryl; 
R 9 is independently selected from hydrogen, Ci^alkyl, Ci^alkyicarbonyl, . 
arylCi. 6 alkyl, Ci^alkylpyrazinyl, pyridinorie, pyrrolidinone or methylimidazolyl; 
. R 10 "is independently selected from hydrogen or Ci^alkyl; 



30 



R 2 is hydrogen, halo, hydroxy, amino, nitro, Q^alkyl, Ci. 6 alkyloxy, trifluoromethyl, 
di(Ci.6alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 



-L- is a direct bond or a bivalent radical selected from Q^alkanediyl, 
35 Q^alkanediyloxy, amino, carbonyl or aminbcarbonyl; 
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each R 3 independently represents a hydrogen atom and one hydrogen atom can be 
replaced by a substituent selected from aryl; 

R 4 is hydrogen, hydroxy, amino, hydroxyCi^alkyl, C^alkyl, Ci_ 6 alkyloxy, 
arylCi_6alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi_6alkyl, 
aminocarbonylCi^alkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, Ci-6alkylaminoCi. 6 alkyl or di(Ci. 6 alkyl)airiinoCi.6aIkyl; 



is a radical selected from 





"N 




(a-5) 




O'-N . >N/ 





/R 5 ) s 

i ! 

(a,l) (a^2) (a-3) . . (a-4) 

(a-6) (a7 > (a . g ) 



(a-9) . (a-10) (a-11) 



(a-12) 




-s . 



(a-13) 



(a- 14) . . (a-15) (a-16) 



WO 03/076400 PCT/EP03/02514 




(a-49) (a-50) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

each R ? arid R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi: 6 alkyl; trihaloCi.ealkyloxy; Ci_ 6 alkyl; Ci r6 alkyl substituted with aryl arid 
C 3 -iocycloalkyl; Ci- 6 alkyloxy; C^alkyloxyCi-ealkyloxy; Ci, 6 alkylcarbonyl; 
Ci- 6 alkyloxyearbonyl; Ci- 6 alkylsulfonyl; cyan6Ci. 6 alkyl; hydroxyCi^alkyl; ; 
hydroxyCi. 6 a]kyloxy; hydroxyCi. 6 alkylamino; aminoCi-galkyloxy; 
di(Ci.6alkyl)aminocarbonyl; di(hydroxyCi^alkyl)amino; (aryl)(Ci^alkyl)anrino; 
di(Ci: 6 alkyl)aminoGi;6alkyloxy; di(Ci.6alkyl)amih6Ci r 6alkylamino; 
di(Ci. 6 alkyl)aminoCi T6 alkylaminoCi-6alkyl; arylsulfonyl; arylsulfonylamino; 
aryloxy; aryloxyCi-6alkyl; arylC 2 -6alkenediyl; di(Ci_ 6 alkyl)amino; 
di(Ci-6alkyl)aminoCi. 6 alkyl; di(Ci-6alkyl)amino(Ci.6alkyl)amino; 
di(C!. 6 alkyl)amino(Ci.6alkyl)aminoCi-6alkyl; ... 
di(Ci. 6 alkyl)aminoCi.6alkyl(C 1 .6alkyl)amino; 
di(Ci-6alkyl)aminoCi. 6 alkyl(Ci.6alkyl)aminoCi.6alkyl; 
anrinosulfonylariiino(Ci-6alkyl)amino; 
aminosulfonylamino(Ci-6alkyl)aminoCi- 6 alkyl; 
di(C 1 . 6 alkyl)aminosulfonylamino(Ci. 6 alkyl)amino; . 

di(Ci.6alkyl)aminosulfonylamino(C 1 . 6 alkyl)aminoCi.6alkyl; cyano; thiophenyl; 
thiophenyl substituted with di(Ci.6alkyl)aminoCi. 6 alkyl(Ci-6alkyl)aminoCi. 6 alkyl, 
diCQ-ealky^aimnoCi-ealkyl, Ci.6alkylpiperazinylCi. 6 alkyl, 
hydroxyCi. 6 alkylpiperazinylC 1 . 6 alkyl, 
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hydioxyCi. 6 alkyloxyCi-6alkylpiperazinylCi.6alkyl, 
di(Ci.6alkyl)aminosulfonylpiperazinylCi.6alkyl, 

Ci. 6 alkyloxypiperidinyl, Ci.6alkyloxypiperidinylCi. 6 alkyl, morpholinylCi. 6 alkyl, 
hydroxyCi.6alkyl(Ci-6alkyl)aminoCi. 6 alkyl, or di(hydroxyCi-6alkyl)aminoCi. 6 alkyl; 
5 furanyl; furanyl substituted with hydroxyCi.6alkyl; benzofuranyl; imidazolyl; 

oxazolyl; oxazolyl substituted with aryl and Ci- 6 alkyl; Ci. 6 alkyltriazolyl; tetrazolyl; 
pyrrolidinyl; pyrrolyl; piperidinylCi: 6 alkyloxy; morpholinyl; Ci. 6 alkylmorpholinyl; 
. morpholinylCi-6alkyloxy; 

morphoUhylC i_6^yU niorpholinylCi-ealkylamino; 
10 morphoUnylCi-6alkylaininoCi.6alkyl; piperazinyl; Ci- 6 alkylpiperazinyl; 
Ci-6alkylpiperazinylCi-6alkyloxy;piperazinylCi.6alkyl; 

naphtalenylsulfonylpiperazmyl; naphtalenylsulfonylpiperidmyl; naphtalenylsulfonyl; 
Ci. 6 alkylpiperazinylCi.6alkyl; Ci.6alkylpiperazinylCi-6alkylamino; 
Ci.6alkylpiperazinylCi T 6alkylaminoCi- 6 alkyl; Ci_ 6 alkylpiperazinylsulfonyl; 
15 aminosulfonylpiperazinylGi-6alkyloxy; aminosulfonylpiperazinyl; 

aminosulfonylpiperazinylCi^alkyl; di(Ci-6alkyl)aminosulfonylpiperazinyl; 
di(Ci.6alkyl)aihinosulfonylpiperazinylCi.6alkyl; hydroxyCi. 6 alkylpiperazinyl; 
hydroxyCi.6alkylpiperazinylCi^alkyl; Cuealkyloxypiperidinyl; 
Ci. 6 alkyloxypiperidinylC 1 . 6 alkyl;piperidinylaminpC lr6 alkylan^ 
20 piperidinylamin6Ci.6alkylaminoCi.6alkyl; 

(Ci.6alkylpiperidinyl)(hydroxyCi.6alkyl)aminpCi.6alkylamino; 
(Ci. 6 alkylpiperidiny])(hyd^oxyCi. 6 alky0aininoCi.6alkylamin 
hydroxyCi. 6 alkyloxyCi^alkylpiperazinyl; 
hydroxyC 1 . 6 alkyloxyCi-6alkylpiperazinylC 1 . 6 alkyl; 
25 (hydrpxyCi : 6 alkyl)(Ci.6alkyl)amino; (hya^oxyCi-6alkyl)(Gi.6alkyl)aminoCi r6 alkyl; 
hydroxyCi-6alkylaininoCi-6alkyl;di(hydroxyCi.6alkyl)amndCi^^ 
pyrrolidinylCi. 6 alkyl; pyrrolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from Ci-6alkyl or'trihal6Ci^$alkyl; 
pyridinyl; pyridinyl substituted with Ci_ 6 alkyloxy, aryloxy or aryl; pyrimidinyl; 
30 tetrahydropyrimidinylpiperazinyl; tetrahydropyriimdinylpiperazinylCi.6alkyl; 

quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci^alkyl, C^alkyloxy, 
hydroxyCi. 4 alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi^alkyloxy, 
Ci. 4 alkylsulfonyl, C M alkyloxyCi^alkyloxy, Ci^alkyloxycarbonyl, 
35 aminoCi. 4 alkyloxy, di(Ci^alkyl)aminoCi. 4 alkyloxy, di(Ci- 4 alkyl)amino, 
di(Ci. 4 alkyl)aminocarbonyl, diCCi^alkyOaminoCi^alkyl, 
di(Ci. 4 alkyl)aminoCi. 4 alkylaminoCi^alkyl, 

di(C 1 . 4 alkyl)amino(Ci. 4 alkyl)amino, diCCi^alkyOaminoCCi^alky^aminoCi^alkyl, 
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di(Ci. 4 alkyl)aminoCi^alkyl(Ci^alkyl)amino, 
diCCi^alkyOaminoCi^alkyKC^alkyOaminoCi^alkyl, 
aminosulfonylamino(Ci^alkyl)amino, 
aminosulfonylaminoCC^alkyOaminoCi^alkyl, 
5 di(Ci. 4 alkyl)aininosulfonylainino(Ci.4alkyl)aniino, 

di(Ci. 4 alkyl)aminosulfonylamino(Ci^alkyl)aniinoCi-6alkyl, cyano, 
piperidinylCi-4alkyloxy, pyrrohdinylCi^alkyloxy, aminosulfonylpiperazinyl, 
annnosulfbnylpiperazinylC M alkyl,cu(Q^ 

di(Ci^alkyl)aminosulfonylpiperazinylCi^alkyl, hydroxyC^alkylpiperazinyl, 
10. hydroxyCi^alkylpipei^nylCi^alkyl,Ci^dkyloxypiperidinyl, 

Ci. 4 alkyloxypiperidinylCi^alkyi, hydroxyCi^alkyloxyC^alkylpiperazinyl, 
hydroxyCiHtalkyloxyCi^alkylpiperazinylCi^alkyl, 

(hydroxyCi^alkyOCCi^alkyOamino, (hydroxyCi^alkyl)(Ci^aikyl)aminoCi4alkyl, 

di(hydroxyCi^alkyl)amino, diChydroxyCi^alkyOaminoCi^alkyl, furanyl, furanyl 
15 substituted with -CH=CH-CH=CH-, pyirolidinylCi^alkyl, pyrrolidinylCi_ 4 alkyloxy, 

morpholinyl, morphoiinylCi^^^ . 

morpholinylCi^alkylamino, motphohnylCi^alkylaminoCi^alkyl, piperazinyl,. 

Ci. 4 alkylpiperazinyl, Ci^alkylpiperazinylCi^alkyloxy, piperazinylCi^alkyl, 

Ci. 4 alkylpiperazinylCi^alkyl,Ci^alkylpiperazinylCi^alkylamino, 
20 Ci. 4 alkylpiperazinyiei. 4 alkylaminoCi.6alkyl, tetrahydropyrinudinylpiperazinyl, 

tetrahydropyrimidinylpiperazinylCi^alkyl.piperidinylamih 

piperidinylaminoCiUalkylaminoCi- 4 alkyl, 

(Ci^alkylpiperidinyl)(hydroxyCi^alkyl)aminoCi^alkylamin^ 

(Ci^dkylpiperidinyl)(hydroxyC^ 
25 . pyridinylCi^alkyloxy, 

hydroxyCi^alkylamino, hydroxyCi. 4 alkylaimnoCi, 4 aikyl, 

di(Ci. 4 alkyl)aininoCi^alkylanuno, aniinothiadiaizolyl, 

aixuhosulfonylpiperazinylCi^alkyloxy,orthiophenylCi- 4 alkylamino; 

each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

30 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Chalky}, Q-ealkyloxy, trifluoromethyl, cyano of 
hydroxycarbonyl. 

35 2. A compound as claimed in claim 1 wherein n is 1 or 2; t is 0, 1, 2 or 4; each Q is 
°C ; r 1 i s -C(0)NH(OH); R 2 is hydrogen or nitro; -L- is a direct bond or a 

— (a) 

bivalent radical selected from Ci. 6 alkanediyl; R 4 is hydrogen; ^-^ is a radical 
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selected from (a-l),(a-2), (a-3), (a-5), (a-6), (a-1 1), (a-18), (a-20), (a-21), (a-32), 
(a-33), (a-47) or (a-51); each s is independently 0, 1, 2, or 4; each R 5 and R 6 are 
independently selected from hydrogen; halo; 

trihaloCi-6alkyl; Ci. 6 alkyl; C^aHcyl substituted with aryl and C 3 -iocycloalkyl; 
5 Ci. 6 alkyloxy; Ci_ 6 alkylcarbonyl; benzofuranyl; naphtalenylsulfonyl; pyridinyl 

substituted with aryloxy; phenyl; or phenyl substituted with one substituent 
independently selected from hydroxyCi^alkyl. or morpholinylCi. 4 alkyl, 

3. A compound as claimed in claim 1 wherein t is 1, 2, 3, or 4; 
10 R 1 is -C(0)NR 7 R 8 , -C(0)-Ci^alkanediylSR 9 , -NR 10 C(O)N(OH)R 9 , 

-NR 10 C(O)Cj^alkanediylSR 9 , -NR 10 C(O)C=N(OH)R 9 or another Zn-chelating- 
. group wherein R 7 and R ? are each independently selected from hydrogen, hydroxy, 
hydroxyCi^alkyl or aminoCi^alkyl; 
R 2 is hydrogen, halo, hydroxy^ amino, nitro, Ci^alkyl, d-ealkyloxy, trifluoromethyl or 
15 di(Ci^alkyl)amin6; 

-L- is a.direet bond or a bivalent radical selected from Ci^alkahediyl, 

Ci^alkanediyloxy, amino or carbonyl; 
R 4 is hydrogen, hydroxy, amino, hydroxyCi_6alkyl, Ci^alkyl, Ci-6alkyloxy , 
arylCi^alkyl, aminocarbbnyl, aminoCi.6alkyl, Ci. 6 alkylaminoCi:6alkyl or 
20 di(Ci-6alkyl)aminoCii6alkyl; 

is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a^9), 
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), 
(a-21), (a-22), (a-23)i (a-24), (a-25), (a-26), (a-28),/(a-29), (a-30), (a-31), (a-32), 
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), 
25 (a-45), (a-46), (a-47), (a-48) and (a-51); . 

each s is independently 0,1, 2, 3 or 4; 

R 5 is hydrogen; halo; hydroxy; amino; mtro; trihaloCi. 6 alkyl; tri^ 

Ci. 6 alkyl; Ci. 6 alkyloxy; Ci- 6 alkylcarbonyl; Ci. 6 allcyioxycarbonyl; 

Ci- 6 alkylsulfonyl; hydroxyCi. 6 alkyl; aryloxy; di(Ci^alkyl)amino; cyano; 
30 thiophenyl; furanyl; furanyl substituted with hydroxyCi. 6 alkyl; benzofuranyl; . 

imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci_6alkyl; 

Ci. 6 alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; 

Ci-6alkyimorpholinyl; piperazinyl; 

Ci. 6 alkylpiperazinyl; hyd^oxyC^alkylpiperazinyl; 
35 Ci. 6 alkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two 

substituents selected from Ci. 6 alkyl or trihaloCi_ 6 alkyl; pyridinyl; pyridinyl 

substituted with Ci-6alkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole; 
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phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci. 6 alkyl, Ci. 6 alkyloxy or trifluoromethyl; 
R 6 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi-6alkyl; trihaloCi. 6 alkyloxy; 
Ci. 6 alkyl; Ci^alkyloxy; Ci- 6 alkylcarbonyl; Ci_ 6 alkyloxycarbonyl; 
5 Ci. 6 alkylsulfonyl; hydroxyCi- 6 alkyl; aryloxy; di(Ci_ 6 alkyl)amino; cyano; pyridinyl; 

phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci^alkyl, Ci_6alkyloxy or trifluoromethyl. 

4. A compound as claimed in claim 1 and 2 wherein n is 1; t is 0 or 1; each Q is 

10 _ ; each X is nitrogen; each Y is nitrogen; R 1 is 

-C(0)NH(OH); R 2 is Hydrogen; -L- is a direct bond; each R 3 independently 

—(a) 

represents a hydrogen atom; R is hydrogen; . v — ' is a radical selected from 
(a T 6), (a-1 1), (a-20), (a-47) or (a-5 1); each s is independently 0, 1, or 4; and each R 5 
and are independently selected from hydrogen; Cil 6 alkyl; Ci. 6 alkyloxy; 
15 naphtalenylsulfonyl; or phenyl substituted with hydroxyG^alkyl or 

morpholinylCi^alkyl. 



20 



5. A compound according to claim 1 , 2 and 4 selected from compounds No. 3, No. 
4, No. 8, No! 5, No. 7, No. 6 and No. ?. 



ho JyCT 




0.91 C 2 HF 3 0 2 ; Co. No. 3 


. 0.86 C2HF3O2; Co. No. 4 
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HO— NH ' — N ^ ' N — \~ 




C 2 HF 3 0 2 (1:1); Co.No.8 


0.83 C2HF3O2; Co. No.5 




• OcOO., 


0.79 C2HF3O2; Co. No.7 


0.83 C2HF3O2; Co. N0.6 






•'&47 H2O '.iM Q3Sgfii Co. No.9 





6. A pharmaceutical composition comprising pharmaceutical^ acceptable carriers and . 
as an active ingredient a therapeutically effective amount of a compound as claimed 
in claim 1 to 5. 

7. A process of preparing a pharmaceutical composition as claimed in claim 6 wherein 
the pharmaceutical^ acceptable carriers and a compound as claimed in claim 1 to 5 
are intimately mixed: 

8. A compound as claimed in any of claims 1 to 5 for use as a medicine. 

9. Use of a compound as claimed in any of claims 1 to 5 for the manufacture of a 
medicament for the treatment of proliferative diseases. 

10. A process for preparing a compound as claimed in claim 1, characterized by 
reacting an intermediate of formula (II) with an appropriate acid, such as for 
example, trifluoro acetic acid, yielding a hydroxamic acid of formula (I-a), 
wherein R 1 is -C(0)NH(OH) 
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CF3COOH 



R 2 ^ 



^ >— IT" \_/ Z — (C(R 3 )^r<A) 



R 2 (I-a) 

11. A method of detecting or identifying a HDAC in a biological sample comprising 
detecting or measuring the formation of a complex between a labelled compound 
as defined in claim (I) and a HDAC. 

12. A combination of an anti-cancer agents and a HDAC inhibitor as claimed in any 
of claims 1 to 5. 
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